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(54) FILM FORMATION APPARATUS 

(57)Abstract: 

PURPOSE: To prevent plasma potential from invading 
into a gas introduction hole and hereby speed up a film 
formation rate by forming an internal surface of the gas 
introduction hole of a shower head type parallel flat 
plate RF with an insulating material. 
CONSTITUTION: Many gas introduction holes 2 are 
formed in a shower head type parallel flat plate F 
electrode 1 in a film formation apparatus for introducing 
gas. A pipe 3 comprising an insulating material such for 
example as glass is inserted into each gas introduction 
hole 2, and the pipe 3 comprising an insulating material 
forms an internal surface of each gas introduction hole 
2. When an amorphous silicon film is formed, SiH4 gas is 
introduced into a vacuum container, and an RF electric 
field (13.56MHz) is applied to between the electrodes at 
the pressure of about 0.3Torr. The SiH4 gas is 
decomposed with plasma electric discharge generated 
by the RF electric field to deposit an amorphous silicon 
film on a substrate. Substrate temperature at this time 
is taken to be about 200° C. 
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[Claim(s)] 



[Claim 1] Membrane formation equipment characterized by the internal surface of the gas 

installation hole of said shower head mold parallel plate RF electrode consisting of the 

insulating material in membrane formation equipment equipped with the shower head mold 

parallel plate RF electrode with which many gas installation holes were formed. 

[Claim 2] Membrane formation equipment according to claim 1 characterized by forming the 

spiral concavo-convex section in the internal surface of said gas installation hole. 

[Detailed Description of the Invention] 



[Industrial Application] This invention relates to the membrane formation equipment which 
forms the semi-conductor film etc. on a substrate. 



[Description of the Prior Art] In the production process of semiconductor devices, such as a 
solar battery and a active-matrix liquid crystal panel, importance is attached to the membrane 
formation process of the semi-conductor film by the plasma-CVD method. It is because the 
throughput of a semiconductor device is decided by this membrane formation process and the 
film property of the semi-conductor film influences the quality of a semiconductor device 
greatly. For this reason, the device which aims at the engine-performance improvement of 
plasma-CVD equipment is made conventionally, and the shower head mold parallel plate RF 
electrode is expected as what raises a film property and the homogeneity of thickness especially. 
[0003] Drawing 3 is drawing of longitudinal section having shown the conventional shower 
head mold parallel plate RF electrode 21. Much gas installation hole 22 — is formed in this 
electrode 21, and, in an electrode 21, the gas supplied from the source of gas supply which is 
not illustrated blows off caudad through said gas installation hole 22 — to it. The substrate which 
is not illustrated is arranged under the electrode 21 and the film which used said gas as the raw 
material accumulates on a substrate by decomposing said gas under the discharge phenomenon 
by impression of RF power. 



[Problem(s) to be Solved by the Invention] However, said gas installation hole 22 currently 
formed in the RF electrode 21 if RF power is raised with the above-mentioned conventional 
membrane formation equipment in order to perform high-speed membrane formation - Plasma 
potential advances inside and the valley of potential is formed between the potentials currently 
impressed to the RF electrode 21. And the electronic reciprocating motion arose in the valley of 
this potential, and since HOROKASODO-like discharge would occur or the solid-state object 
further produced from said gas would occur phenomena, such as blocking the gas installation 
hole 22, if rapid ionization takes place, there was a difficult thing in the membrane formation 
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rate rise by raising RF power. 

[0005] This invention aims at offering the membrane formation equipment which prevents 
penetration of the plasma potential into a gas installation hole, and can accelerate a membrane 
formation rate in view of the above-mentioned situation. 
[0006] 

[Means for Solving the Problem] The membrane formation equipment of this invention is 
characterized by the internal surface of the gas installation hole of said shower head mold 
parallel plate RF electrode consisting of the insulating material in membrane formation 
equipment equipped with the shower head mold parallel plate RF electrode with which many 
gas installation holes were formed, in order to solve the above-mentioned technical problem. 
[0007] Moreover, the spiral concavo-convex section may be formed in the internal surface of 
said gas installation hole in the above-mentioned configuration. 
[0008] 

[Function] According to the 1st configuration of the above, even when the internal surface of a 
gas installation hole consists of the insulating material, and RF power is raised, penetration of 
the plasma potential into a gas installation hole is prevented. By this, generating of 
HOROKASODO-like discharge can be controlled, RF power can be raised, and improvement in 
the speed of a membrane formation rate can be realized. 

[0009] Moreover, according to the 2nd configuration, if formed in the internal surface of a gas 
installation hole, turning effort will join the gas which blows off from a gas installation hole 
centering on the gas blow-off direction with plug-like irregularity, and gas will spread in the 
longitudinal direction (direction parallel to a substrate front face) according to the centrifugal 
force of this revolution. By the breadth of this material gas, the migration of the gas on a 
substrate increases and more uniform membrane formation is attained. Moreover, since it is 
flown in the direction parallel to a substrate front face and blasting to the substrate of the flake 
concerned is mitigated by said centrifugal force, the flake currently mixed into gas can mitigate 
a membranous pinhole, and can raise a yield. 
[0010] 
[Example] 

(Example 1) This invention is hereafter explained based on drawing showing the example. 
[0011] Drawing 1 is drawing of longitudinal section having shown the shower head mold 
parallel plate RF electrode 1 in the membrane formation equipment of this invention. Many gas 
installation holes 2 for introducing gas are formed in this RF electrode 1. The pipe 3 which 
consists of insulating materials (for example, insulator etc.) is inserted in each gas installation 
hole 2, and the pipe 3 of this insulating material makes the internal surface of each introductory 
gas eye 2. Moreover, the bore of said pipe 3 is set to 0.5mm in this example. 



[0012] Since the comparison with conventional membrane formation equipment and the 
membrane formation equipment of this invention was carried out about the case where the 
amorphous silicon film is formed, the result is shown below. Here, membrane formation of the 
amorphous silicon film was performed that it is the following. It is SiH4 in a vacuum housing. 
Gas is introduced, and where a pressure is held to OJTorr extent, RF electric field (13.56MHz) 
are impressed to inter-electrode. By the plasma discharge generated by this RF electric field, it 
is said SiH4. Gas is decomposed and the amorphous silicon film is made to deposit on a 
substrate. Moreover, substrate temperature at this time was made into about 200 degrees C. 
[0013] The following table 1 shows the property data of the amorphous silicon film concerned 
at the time of forming the amorphous silicon film with conventional membrane formation 
equipment and the membrane formation equipment of this invention at the membrane formation 
rate considered to be an upper limit with each equipment. 
[0014] 
[A table 1] 
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[0015] It sets to the above-mentioned table 1, and is sigmad. Dark conductivity and sigmaph 
express photoconductivity and, as for Egopt, forbidden-band width-of-face and D.R expresses 
the membrane formation rate. 

[0016] The membrane formation rate was able to be raised substantially, without could impress 
about 3 times as much RF power as equipment conventionally, and spoiling the film property of 
the amorphous silicon film, and membranous homogeneity, when it was membrane formation 
equipment of this invention so that clearly from the above-mentioned table 1. 
[0017] In addition, although insulation-ization of the internal surface of the gas installation hole 
2 was attained at this example by inserting the pipe 3 of an insulating material into the gas 
installation hole 2, it may insulation-be made toize not only using this but using other technique 
(spreading of an insulating material etc.). 

[0018] (Example 2) Other examples of this invention are explained hereafter. 
[0019] Drawing 2 is drawing of longitudinal section having shown the substrate 15 arranged on 
the shower head mold parallel plate RF electrode 11 in the membrane formation equipment of 
this example, its earth electrode 14 arranged caudad, and this earth electrode 14. Many gas 



installation holes 12 for introducing gas are formed in the above-mentioned RF electrode 11. 
The pipe 13 which consists of an insulating material is inserted in each gas installation hole 12, 
and the pipe 13 of this insulating material makes the internal surface of each introductory gas 
eye 12. 

[0020] Spiral heights 13a is formed in the internal surface of the pipe 13 of the 
above-mentioned insulating material. By forming this spiral heights 13a, turning effort joins the 
gas introduced from the gas installation hole 12 centering on the gas blow-off direction. And gas 
will spread in the longitudinal direction (direction parallel to a substrate front face) according to 
the centrifugal force produced by this revolution. By the breadth of this gas, the migration of the 
gas on a substrate 15 increases and more uniform membrane formation is attained. 
[0021] Moreover, according to said centrifugal force, flake 16 — currently mixed into gas is 
flown in the direction parallel to a substrate front face, since [ of the flake 16 — concerned ] 
blasting to a substrate 15 is mitigated, can mitigate a membranous pinhole and can raise a yield. 
[0022] In addition, in this example, spiral heights 13a is formed in the pipe 13 which forms the 
internal surface of the gas installation hole 12, and this is very easy rather than it forms spiral 
heights 13a in the gas installation hole 12 directly. Moreover, although this example showed 
heights 13a spiral as the spiral concavo-convex section, the same effectiveness can be acquired 
even if it forms a spiral crevice. 
[0023] 

[Effect of the Invention] As explained above, according to this invention, by having 
insulation-ized the internal surface of a gas installation hole, penetration of the plasma potential 
to the gas installation hole concerned was prevented, and improvement in the speed of a 
membrane formation rate was able to be attained. Moreover, when formed in the internal 
surface of a gas installation hole, with plug-like irregularity, in the longitudinal direction, by 
breadth and this breadth, the gas which blows off from a gas installation hole prevented blasting 
to the substrate of a flake, while uniform membrane formation was attained, and it mitigated the 
membranous pinhole, and the yield of a semiconductor device improved. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section having shown the shower head mold parallel 
plate RF electrode of the membrane formation equipment concerning the example 1 of this 
invention. 

[Drawing 2] It is drawing of longitudinal section having shown the substrate arranged the 
shower head mold parallel plate RF electrode of the membrane formation equipment concerning 
the example 2 of this invention, its earth electrode arranged caudad, and on this earth electrode. 
[Drawing 3] It is drawing of longitudinal section having shown the shower head mold parallel 
plate RF electrode of conventional membrane formation equipment. 
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[Description of Notations] 

1 Shower Head Mold Parallel Plate RF Electrode 

2 Gas Installation Hole 

3 Pipe of Insulating Material 

11 Shower Head Mold Parallel Plate RF Electrode 

12 Gas Installation Hole 

13 Pipe of Insulating Material 
13a whorl-like heights 
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